Portions of this document may be illegible in electronic image products. Images are produced from the best available original document. A scientific approach to solve such discrepancies in numerical solutions is to obtain exact (analytic) solutions to simple benchmark problems (as exemplified) and then compare these with the results of different numerical methods. Since exact sorutions in two-dimensional multiregion problems are (almost) impossible to obtai.n, the next best step is to study the analytic behavior of the solution where singulari-7 ties are expected and then manufacture benchmark problems which represent the real situation. This is a basic point of view which we adopt in our research. Figure 3 represents the result of such an attempt for the . 4
.,.162£.1 implies a great amount of theoretical and development work, which will
.not be visible to the average user in the end product, the systems code.
We try to look at the problems from all angles· and then make a best selection for the implementa tion in the code.
We cooperate with the Nuclear Engineering and Applied Mathematics
Committees at Northwestern University, the Applied Physics and the Applied Mathematics Divisions at Argonne National Laboratory, as well as with other Laboratories and Universities in the U. S. and abroad.
All work involves participation of graduate students. The project forces the students to thoroughly understand the basics of applied mathematics, and to translate new mathematical theorems into working computer codes. Judging from the past record, both government and industry employers seem to be impressed by their training as evidenced by the students' employment compensation.
Work Accomplished
Although the main portion of the research is accomplished during ) the summer months, a good part of the work proposed in last years research contract has already been accomplished, and we believe that we will be able to produce the remainder by August 31, 1975 with minor exceptions. We list our accomplishments in reverse order of last year's proposal.
"On Hopf Type Maximum Principles for Convex Domains."
The principal investigator of this part of the project was Ivar
Stakgold. The results are reported in the enclosed progress report COO-2280-20 with the above mentioned title.
In the simplest nonlinear model of a reactor, the neutron density For this generated benchmark problem, an error analysis can be performed by the computer. Furthermore, two-cell benchmark problems can also be generated. This latter capability was introduced ahead of time, since it was requested repeatedly by the engineers and physicists with whom we consulted.
An obvious contender for a new numerical approximation method for the transport equation is the expansion of the flux in approximate asymptotic and transient eigenfunctions used in the mode analyzer.
A CDC-6400 version of this code will be used by another group at Northwestern University in an NSF sponsered project which investigates in particular the interface current technique (also known as response matrix method or transmission probability method We concentrated on the benchmark problem described in the section In this report, which uses the "traditional" approach,· is shown that the obvious generalizations cf the results concerning the we have still some computational difficulties.
Characteristic Theory of the Transport Equation in Phase Space
The work is an expansion of our original ideas expressed in report COO-2280-1. We are able to present a simpler structure for our ' previous result.
Work to be completed by August 31, 1975 We hope to finish the work on the four reports item 21 to 24 of the publication list. There will be a symposium on sparse matrices at Argonne National Laboratory in September 1975 which we intend to attend.
The manuscript (item 20) will therefore be held for possible additions and improvements.
